Summary: Ten subjects with adductor spasmodic dysphonia participated in a study examining the effects of an acupuncture treatment protocol on their voice disorder. Treatment consisted of eight sessions, and it was designed and performed by two physicians certified in acupuncture. Voice characteristics were evaluated pretreatment and posttreatment using the CSL Motor Speech Profile (MSP), Unified Spasmodic Dysphonia Rating Scale, and Voice Handicap Index (VHI). Subjects also answered a posttreatment questionnaire regarding their experience. Significant pretreatment and posttreatment differences occurred for some MSP measures. Significant differences were found on all three subtests of the VHI, and the average total scores pretreatment and posttreatment differed by 17 points (considered significant according to VHI standardization). Seven of 10 subjects reported improvements in voice production, although expert raters did not detect perceptual changes in voice quality. Possible reasons for the discrepancies between objective measures and self ratings, and implications for further research, are discussed.
INTRODUCTION
Acupuncture is one form of traditional Chinese medicine. It is based on the belief that dysfunction and disease occur when there is an imbalance of the energy, collectively called Chi, in the body. This energy is thought to travel through 12 different meridians that connect certain organs together. Acupuncture attempts to restore balance to Chi, or life force. Needles are inserted along the meridians at different acupuncture points, where energy travels close to the surface. Once inserted, the needles are then stimulated either manually by turning them, or electrically.
design. Even with a sham control group (ie, a group of subjects being needled at random points not traditionally used in acupuncture), the physician or acupuncturist providing treatment will always know which type of treatment the subject is receiving. 5, 9 In addition, some believe any needling of the body still produces biological effects, even if sham needling is not as effective as stimulation of true acupoints. 5, 9 Thus, there still exists a void researchers must fill to determine treatment efficacy.
Acupuncture and spasmodic dysphonia
Spasmodic dysphonia is a voice disorder with a neurologic etiology. The prevailing hypothesis is that spasmodic dysphonia represents a supranuclear motor disturbance, often classified as a focal dystonia resulting from disorder of the basal ganglia. 10, 11 However, abnormal neurologic signs have been detected in many areas of the nervous system (see reviews in Cannito 12 and Hirano et al. 13 ). Acupuncture has been shown to help other nervous system disorders, and it may be particularly effective if the sensory systems are involved. 1, 2 Speakers with adductor spasmodic dysphonia have a diminished quality of voice due to involuntary spasms of the vocal folds. The voice is often characterized by pitch breaks, hoarseness, voice arrests, and strain or struggle. [14] [15] [16] The most common current medical treatment is injection of botulinum toxin (Botox) into the thyroarytenoid muscles of the vocal folds.
Crevier-Buchman, et al. 17 performed a case study of two patients with adductor spasmodic dysphonia. One subject received Botox injections; the other received acupuncture. Acupoints were not defined in the methods. The patient receiving acupuncture improved on all measured acoustic parameters for speech and voice comparable to that of the other subject, and this improvement existed 6 months after treatment ended. It was concluded that more research on this topic is needed, but no subsequent studies were found.
The present investigation was designed to examine the effects of acupuncture treatment on the voice production of 10 subjects with adductor spasmodic dysphonia. The first goal was to design an acupuncture treatment protocol that would be applied to all subjects. The second was to examine the impact of this treatment on acoustic measures of voice, perception of voice quality, and self-measures of voice use.
METHOD

Subjects
Ten subjects (9 females, 1 male) participated in this study. Diagnosis of adductor spasmodic dysphonia was made by an otolaryngologist and consulting speech-language pathologist (JS) with over 20 years of experience in voice disorders and over 15 years in a practice devoted exclusively to voice patients. The diagnosis was made after a rigorous diagnostic protocol, including comprehensive interviews, perceptual and acoustic analysis of voice characteristics, and videostroboscopic evaluation of the larynx. The patients were all enrolled in diagnostic voice therapy to reduce secondary behaviors and reach a baseline of spasticity. The consistency and intractability of the symptoms were observed, and all other possible diagnoses ruled out, prior to making the final diagnosis.
Subjects ranged in age from 31 to 70 years (mean ϭ 45.1). Five of the subjects were newly diagnosed and had never received Botox injections or other medical treatment for the disorder. The remaining five had been treated with Botox one to ten times. However, none of these subjects had received a Botox injection for at least 1 year prior to the present study. Three of these subjects ended Botox treatments because of discomfort with the procedure or the cost; two could not tolerate the breathiness they experienced for several weeks after injection in their professional speaking situations.
Procedure
Informed consent to participate in the research investigation was obtained from all subjects.
Voice evaluation
Subjects participated in identical voice evaluations prior to the initiation and within 1 week of the completion of acupuncture treatments. Subjects were comfortably seated in a quiet room. Acoustic aspects of voicing were recorded and analyzed utilizing Kay Elemetrics' Motor Speech Profile (Kay Elemetrics CSL Model 4300B; Lincoln Park, NJ). This software program was selected because it is a recognized clinical evaluation tool that was designed to examine the characteristics of vocal fold vibration as well as the prosodic nature of voice and speech production. It was hypothesized that measures of connected speech may be more sensitive to overall treatment effects (eg, changes in speech rate, effort to speak) than many of the isolated phonation measures of previous studies. Subjects were prompted to sustain a vowel, rapidly repeat the syllable /pə/, and recite a series of sentences. Two repetitions of the protocol were completed, separated by a 10-minute break. Acoustic parameters analyzed included the following variables: voice and tremor measurements from the sustained vowel /ɑ/; diadochokinetic (DDK) rate measurements from repetition of the syllable /pə/; intonation stimulability measurements from the production of the question "Are you leaving today or tomorrow?"; and standard syllabic rate measurements from the production of the sentence, "We knew you were away all year."
Subjects also read a standard paragraph (The Rainbow Passage), which was audiotape recorded (Sony JV6 TD W354) for subsequent perceptual analysis of voice characteristics. Upon completion of the study, a master tape was created by dubbing the recitations in random order. Three different voice pathologists experienced in evaluating perceptual characteristics due to spasmodic dysphonia rated all recitations, using the Unified Spasmodic Dysphonia Rating Scale (USDRS). 18 The USDRS is a standardized measurement tool used to evaluate the severity of voicing symptoms associated with this disorder. Thirteen of the items from the USDRS were used in the rating (see list of items in Table 6 below). One symptom, related movements and grimaces, would have required the raters to see the subjects as they recited the paragraph, and thus, it was not included. The symptoms are rated on a scale of 1 to 7. Each rater was provided with written definitions of the symptoms being measured. Raters were blind to subject identity and time of recitation (pretreatment or posttreatment).
Subjects also completed the Voice Handicap Index (VHI). 19 The VHI is a standardized evaluation tool that measures an individual's self-perception of the severity of the voice disorder. It is divided into three subscales: emotional, physical, and functional.
During the posttreatment voice evaluation, subjects were asked a series of open-ended questions regarding their experience with the acupuncture protocol, effects on voice production and ease of use, and change in voice quality noted by family members, friends, or coworkers. They were also asked whether they intended to continue acupuncture treatment. In addition, subjects rated their satisfaction with acupuncture and resulting change in voice quality on 5-point scales.
Acupuncture treatment
All subjects received the same acupuncture treatment protocol. The protocol was developed by two medical doctors certified in acupuncture, with input from other physicians using acupuncture on a regular basis, a noted expert in the field (Joseph Helms, Founding President, American Academy of Medical Acupuncture), and with reference to primary texts. 20, 21 The two physicians who developed the protocol also provided the treatment (one physician treated 6 subjects; the other treated 4). Both had completed the same acupuncture training program Journal of Voice, Vol. 17, No. 3, 2003 based at the UCLA College of Medicine, Los Angeles. The program is specifically designed for physicians and consists of 6 months of training.
Subjects received eight treatment sessions, typically spaced 1 week apart. They were placed in a supine position on a padded plinth. On the first visit, a brief description of the procedure was given to allay any anxiety about acupuncture.
Stainless steel Seirin 40-mm length × 0.25-mm gauge needles were used. Needles were placed according to a standardized protocol for treatment. They were generally left in place for 20 to 30 minutes in each session, according to patient tolerance. The protocol used the Lung/Large Intestine Distinct Meridian (see Figure 1 ) at each session. This combination of needles was felt to be the best single acupuncture input for laryngeal disorders. The protocol for treatment was as follows: Sessions 1 through 8 all included accessing the Lung/Large Intestine Distinct Meridian via four needles placed on each side of the body (two near the shoulder and two on the side of the neck). Sessions 2 through 8 included electrical stimulation of the needles to enhance the flow of acupuncture energy (OMS 3-channel). Stimulation was provided at either 80 Hz or 15 Hz, depending on patient response (ie, each frequency was tried for one session, and the frequency determined by the patient to effect the most change in voice production was kept for remaining sessions). Session 4 utilized double needling (wider needle) of the French and Chinese larynx points located on the ear (see Figure 2) . A sensory branch of the Vagus runs through the French point. Sessions 5 through 8 accessed body balance points, used to better distribute energy: L.I. 4 (web space between thumb and index finger), ST 36 (just below and lateral to the knee), Sp 6 (3 inches above the ankle, medial side), Ht 3 (just below distal end of biceps, medial side), and MH 6 (1 inch proximal to middle wrist crease, inferior side). Session 6 used double needling of the L.I. and ST Ting points on the finger and toe tips. Needling of the body balance points and finger and toe tips in sessions 5 through 8 were not continued for some subjects, if these points were not perceived by the subject to be of added value.
Data analysis
An average of the two pretest and two posttest measures was calculated for all individual subject variables from the MSP. Means, standard deviations, and ranges were calculated for all variables from the MSP and VHI portions of the voice evaluation. Where the variable was most sensitive to gender differences in the MSP (fundamental frequencies and pitch period), values of the male subject were adjusted for gender differences by adding the difference between the female and male published norms for the respective variables (CSL, Kay Elemetrics Motor Speech Profile Manual). The value that was added was negative if the male norm was larger than the female norm.
In order to reduce the large number of variables from the MSP, several analyses were conducted using programs developed by SAS (SAS Institute, Inc., Cary, NC). The first tests involved univariate analyses of variance that tested the difference between premeasures and postmeasures. Additionally, correlations among all of the variables were calculated. High levels of correlation suggest redundancy in the measurement, and they indicate all measures may not be necessary. Therefore, those variables assessed as significantly different, and those variables not highly correlated with those identified as significant in the univariate analysis (r Ͻ 0.8), were subjected to multivariate analysis of variance. Tests of normality of the data were significant at p Ͻ 0.0001 for a number of variables. Normal distribution is not considered an essential assumption when comparing paired data.
The total score and score for each item under the three subcategories of the VHI (emotional, physical, and functional) was added for each subject. The values of the differences between pretest and posttest means were compared using univariate analysis of variance.
Preacupuncture and postacupuncture treatment median values and ranges for each of the 13 measures from the USDRS for all subjects were analyzed among all raters, by individual rater, and between raters. The average differences in the medians, preacupuncture and postacupuncture treatment, were analyzed for significance via paired t tests. Additionally, weighted Kappa statistics assessed agreement between raters. Intrarater reliability was obtained by having each judge rate the pretreatment and posttreatment recordings of 2 subjects a second time, and by calculating percentage of agreement. 
RESULTS
Motor speech profile Voice and tremor
Means, standard deviations, and ranges for the voice and tremor variables measured during a sustained /pə/, pretreatment and posttreatment, are contained in Table 1 . The normative values presented in the CSL manual are also displayed.
The following subject means for voice and tremor variables fell outside of the normal range both pretreatment and posttreatment: highest fundamental frequency, standard deviation of fundamental frequency, coefficient of the variable of fundamental frequency and amplitude, magnitude, rate, and periodicity of frequency and amplitude tremor.
The results of the univariate tests revealed a significant difference between pretest and posttest measures of lowest fundamental frequency and periodicity of frequency tremor (t ϭ Ϫ2.3, df ϭ 8, was combined with other variables may be explained by its correlation with the lowest fundamental frequency (r ϭ Ϫ0.6 pre and r ϭ Ϫ0.5 post).
Diadochokinetic rate
Means, standard deviations, and ranges for the DDK rate variables measured during rapid repetition of the syllable /pə/, preacupuncture and postacupuncture treatment, are contained in Table 2 . The normative values presented in the CSL manual are also displayed.
The following subject means on DDK rate variables fell outside of the normal range pretreatment and posttreatment: average DDK period, standard deviation, and coefficient of the variable of DDK period; perturbation of DDK period; and standard deviation and coefficient of the variable of DDK peak intensity. The following subject means on DDK rate variables fell outside of the normal range preacupuncture treatment only: average DDK rate and peak intensity, average intensity of DDK sample, and average syllabic intensity. Means for all four of these variables increased after acupuncture treatment.
The results of the univariate tests revealed a significant difference between pretest and posttest measures of maximum intensity and average intensity of DDK sample, and average syllabic intensity (t ϭ 2.8, p ϭ 0.02; t ϭ 3.2, p ϭ 0.01; and t ϭ 2.3, p ϭ 0.05, all with 8 df, respectively). Means for all variables 
Intonation stimulability
Pretreatment and posttreatment means, standard deviations, and ranges for intonation stimulability variables measured during the repetition of the question, "Are you leaving today or tomorrow?" are contained in Table 3 . The normative values presented in the CSL manual are also displayed.
Mean values for the intonation stimulability variable of lowest fundamental frequency fell outside of the normal range both pretreatment and posttreatment. Mean values for frequency variability fell outside the normal range before acupuncture treatment only. The mean value for this variable decreased after acupuncture treatment.
The results of the univariate tests revealed no significant difference between pretest and posttest measures for intonation stimulability variables (p Ͼ 0.05).
Standard syllabic rate
Pretreatment and posttreatment means, standard deviations, and ranges for standard syllabic rate variables measured during the repetition of the sentence "We knew you were away all year" are contained in Table 4 . The normative values presented in the CSL manual are also displayed.
All subject means for standard syllabic rate variables fell outside of the normal range both pretreatment and posttreatment. The results of the univariate tests revealed no significant difference between pretest and posttest measures of standard syllabic rate variables (p Ͼ 0.05).
Voice Handicap Index
Means, standard deviations, and ranges for the total score and scores for each of the subcategories (emotional, physical, and functional) of the VHI, measured pretreatment and posttreatment, are contained in Table 5 .
The results of the univariate tests revealed a significant difference between pretest and posttest measures for all three subcategories (t ϭ Ϫ4.3, p Ͻ 0.01 for emotional; t ϭ Ϫ2.8, p Ͻ 0.01 for physical; and t ϭ Ϫ4.6, p Ͻ 0.01 for functional variables, all with 8 df, respectively). Results were not significantly different for the total score (p Ͼ 0.05). The total score was highly correlated with the subtest scores (r Ͼ 0.05) and was not included in the MANOVA. Results of the MANOVA showed that overall preacupuncture and postacupuncture measurements were significantly different (F(3,18) ϭ 11.2, p Ͻ 0.001). Pretreatment and posttreatment measurements for all three subtests were significantly different (t ϭ Ϫ2.8, p ϭ 0.012 for the emotional subtest; t ϭ Ϫ2.5, p Ͻ 0.05 for the physical subtest; t ϭ Ϫ4.4, p Ͻ 0.001 for the functional subtest, all with 18 df). Means for all variables decreased after acupuncture treatment. The average total scores pretreatment and posttreatment differed by 17 points, which is considered significant according to the VHI standardization guidelines.
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Unified Spasmodic Dysphonia Rating Scale
The medians and ranges of the USDRS measures for all subjects pretreatment and posttreatment are The pre-and posttest total scores differed by more than 17 points, which is considered significant according to the original VHI standardization guidelines. 15 contained in Table 6 . The average differences (and ranges) in the median of rater's values for the same subject (posttest minus pretest) are also presented. Paired t tests revealed no significant differences between the pretreatment and posttreatment ratings of any variables (p Ͼ 0.05). Kappa statistics were obtained to evaluate agreement between pairs of raters on total scores of the 13 measured variables. Weighted Kappa statistics measuring agreement between Rater 1 and 2, 
Each subject's value is the median of three raters' scores. The final column is the average difference (and range) in the median of raters' values for the same subject, post minus pretreatment. Intrarater reliability was assessed by having the 3 judges rate the pretreatment and posttreatment recordings of 2 subjects a second time. The percentage of agreement within plus or minus 1 scale point, and more than 1 scale point (out of a total of 7 points), was obtained. Raters 1, 2, and 3 were in agreement within plus or minus 1 scale point 96.2%, 92.3%, and 63.5% of the time, respectively. Their scores were more than 1 scale point apart 3.8%, 7.7%, and 36.5% of the time, respectively.
Posttreatment Questionnaire
Results of the posttreatment questionnaire revealed that 7 subjects reported improvements in their voice. Two of the remaining 3 subjects indicated they saw some improvement during specific points in treatment. One subject felt there was no change in vocal quality. Of those who reported changes in their voice, all but 1 subject attributed the change to acupuncture. However, some subjects saw greater improvement at various points during the 8 weeks of acupuncture treatment, particularly when electrical stimulation was added (sessions 2 and 3), and when the ear was stimulated at the larynx points (session 4).
Subjects were asked to rate satisfaction of treatment on voice quality (1 ϭ very unsatisfied, 5 ϭ very satisfied). The majority (N ϭ 7) of subjects rated their satisfaction with treatment as being a 3 or higher.
When asked to rate the changes in voice after acupuncture treatment, six of the subjects rated their voices as a 3 or higher (1 ϭ no change in voice, 5 ϭ great change). Two of the subjects, who rated their voice as lower than 3, stated they would have rated their voice higher at different points during acupuncture treatment.
Subjects were asked if their families, friends, and/ or coworkers would rate their voices as improved or not improved. Seven subjects stated that family and friends saw improvement, and 3 subjects stated that coworkers noted an improvement. For three of the subjects, the coworkers question was not applicable.
Finally, 4 subjects planned to continue with acupuncture treatment, 3 subjects did not, and 3 subjects were undecided. Subjects who were undecided cited uncertainty about the expense of treatment (N ϭ 2) and distance they had to travel (N ϭ 1) as the main factors that would influence their final decision.
DISCUSSION
Acupuncture protocol
The first goal of the present study was to develop a standardized acupuncture treatment protocol. Trained physicians, in conjunction with national experts, designed the protocol to target the laryngeal area and characteristics of spasmodic dysphonia.
Comparison with the one case found in the literature where acupuncture was used to treat adductor spasmodic dysphonia is not possible, because the acupoints and treatment procedures were not previously defined. 17 The present protocol was considered both a strength and a weakness of the investigation. Utilizing a standard protocol for all subjects provided more control in the methodological design, and it is consistent with a scientific approach to its investigation. The weakness of a standard protocol lies in the fact that it diverts from the acupuncture approach defined by traditional Chinese medicine. 2 Generally, an acupuncturist examines and diagnoses a client before each acupuncture treatment. Acupoints are then chosen based on findings for the individual on that particular day.
Subjects reported some variability in voice improvement from week to week. That is, they felt some acupuncture procedures in the protocol were more effective than were others in alleviating their symptoms. The most positive changes were reported when electrical stimulation was applied to the Lung/ Large Intestine Distinct Meridian (Figure 1) , and when the French and Chinese auricular acupoints ( Figure 2) were needled. For example, one patient was speaking as the needle was being placed into an ear acupoint. Both patient and physician noted a dramatic change in voice quality upon needle insertion. This patient reported the effects of reduced spasms and effort to talk lasted several days. Patients reported the least effect from the body balance points and Ting points on the finger and toe tips. Therefore, according to patient observation, it appeared parts of the acupuncture protocol had an impact on vocal quality, whereas others did not. The results of the present investigation suggest future research involving acupuncture treatment for adductor spasmodic dysphonia should include use of the ear acupoints as well as electrical stimulation for any other points needled. 
Motor Speech Profile and USDRS
A second goal of the investigation was to determine the impact of acupuncture on objective and perceptual measures of the voice, taken before and after treatment. The MSP software was used to measure changes in acoustic variables. Very few of the variables were found to be statistically different pretreatment and posttreatment. Lack of statistical significance was not surprising, given the small number of subjects and large amount of variability in the data. The variability of spasmodic dysphonia, both within and between subjects, makes it difficult to prescribe a standard measurement protocol appropriate to all investigations. Although recent studies found acoustic events to be successful descriptors of spasmodic dysphonia, [22] [23] [24] [25] it is possible that aerodynamic measures may be more defining.
Significantly different measures included voice and tremor variables of lowest fundamental frequency and periodicity of frequency tremor (both decreased), DDK rate variables of maximum intensity and average intensity of DDK sample, and average syllabic intensity (all increased). Subjects appeared to be able to produce a wider range of frequencies at a louder intensity after acupuncture treatment. These changes may have been associated with reduction in laryngeal tension. Additionally, although not statistically significant, other DDK variables improved enough posttreatment to fall within normal range (average DDK rate and peak intensity, average intensity of DDK sample, and average syllabic intensity). Ford et al 26 reported subjects with the worst DDK functioning showed the greatest improvement in voicing after Botox injections. None of the measured variables for intonation stimulability or standard syllabic rate were found to be significantly different pretreatment and posttreatment. This result may be attributed, at least in part, to the large amount of normal speech and normal phonation associated with spasmodic dysphonia.
Three expert raters quantified perceptual characteristics of each subject's voice, based on their reading of a standard paragraph. Results of the USDRS revealed none of the raters heard a significant difference in voice characteristics after acupuncture treatment.
The lack of significant change in most of the acoustic measurements of voice and in the expert ratings of perceptual characteristics preacupuncture and postacupuncture could be attributed to a variety of reasons. One possibility is the acupuncture protocol used in this study is not an effective treatment of adductor spasmodic dysphonia. Second, these particular acoustic measurements of voice may not be sensitive to the voice characteristics of individuals with adductor spasmodic dysphonia; eg, effort to speak may not be directly reflected by these acoustic parameters. Third, all researchers noted a difference between spontaneous discourse and subject performance on the voice evaluation tasks, particularly in the severity of spasms and effort to speak. Differences between the test situation and nonrecorded conversations appeared to be related to performance anxiety; subjects often expressed disappointment in their productions during the recorded utterances and stated that the recording procedure made them "nervous." Therefore, the measurements obtained from the voice evaluations may not be the best indicators of posttreatment gains. Fourth, previous research in this area by Crevier-Buchman et al 17 compared the effect of acupuncture treatment to Botox. Although the results of the present study suggested the acupuncture treatments did not significantly impact subject performance on objective measures of voice, it is unclear how the results would have compared with those after Botox injection. Finally, only 10 subjects were used and the results may not generalize to other patients having acupuncture treatment for this disorder.
VHI and Posttreatment questionnaire
Significant, positive changes in perception of voice characteristics and the impact of the voice disorder on daily life were found in the subject selfreports. A significant improvement in the total score (as defined by the VHI guidelines), and statistically significant differences in the scores of all three subscales of the VHI, occurred after acupuncture treatment. Benninger et al 27 found the VHI assesses an important aspect of treatment that may not be evaluated by other measurements. They maintained these areas of social and mental well-being, although often overlooked in clinical research, are vital indications of treatment success. Lundy et al 28 used patient self-reporting logs of vocal symptoms to monitor changes in overall quality, length of response, and duration of breathiness after Botox treatment. The authors found this methodology beneficial, and they stated that patient perception of treatment effectiveness is the most important marker of successful Botox injections. Thus, the significant, positive response to variables on the VHI in the present investigation should not be underrated.
During the discussions generated using the posttreatment questionnaire, most subjects (7 of 10) indicated that they perceived improvement in their voice after acupuncture. Most commonly, subjects noted reduced effort to speak and decreased tension in the laryngeal area when speaking. Several subjects commented that although acupuncture treatment did not cause them to have a "normal" voice, it provided them with a "more functional" voice; ie, a voice they could "count on" in their daily activities and careers. Perhaps the MSP and the USDRS did not capture this important aspect of voicing.
The improvements reported by subjects in the present investigation could be attributed to the placebo effect. The placebo may be most pronounced for those subjects who were seeking an alternative treatment to the Botox injections they had tried and rejected. The inability to rule out the placebo effect is a common methodological design problem in any examination involving acupuncture. 4, 9 Margolin et al 9 stated that traditional Chinese medicine does not conceptualize the idea of treatment with no effect. Studies from the Western scientific community agree that the sensory stimulation resulting from acupuncture needling will produce an effect at some point on the body. 4, 9 Traditionally, a placebo effect has been expected for 20% to 30% of patients with communication disorders who receive any type of treatment. Seventy percent of the subjects in the present study reported satisfaction with treatment, indicating a placebo may not account for all of the results.
It should be noted the same physician provided acupuncture for 6 of the 7 subjects reporting improvement (ie, one physician had 100% success with his 6 subjects; the other had success with only 1 of his 4). Acupuncture relies, to some extent, on the patient/doctor relationship. 9 The two physicians in this study could have differed in the rapport they developed with patients. Additionally, although both physicians had received the same training, their individual techniques may not have been identical.
Follow-up treatment
During the course of the investigation, subjects and physicians reported noticeable improvements in voice in association with needling of auricular points. These acupoints were those related to the larynx in both French and Chinese acupuncture (Figure 2 ). The physician provided 1 subject with an acupuncture point stimulator (Pointer Plus; OMS Medical Supplies, Braintree, MA) upon completion of the study. With this handheld tool, the subject was able to self-stimulate auricular acupoints as needed to improve the quality of voice. The subject reported being extremely satisfied with the improvements and continues to use it on an as-needed basis.
Six subjects (including the subject who used the Pointer Plus) were given another type of auricular stimulator (Auri-Stim Medical, Inc., Denver, CO). This device was worn in the ear. The patient activated an electrical current by pressing on it. Two of the subjects reported noticeable improvements in voice with use of this stimulator. Three subjects, including the subject using the Pointer Plus, reported no noticeable improvement. These subjects also commented that the apparatus was fragile, broke easily, and was burdensome to use. It should be noted that the prototype has been redesigned since the time of the present investigation.
Implications for future research
The present study should be viewed as a preliminary investigation into this topic. It represents the first known attempt to develop and test an acupuncture protocol for a group of patients with adductor spasmodic dysphonia. Further investigation is warranted. These inquiries should include a larger number of subjects. Although it may be difficult to get newly diagnosed subjects to reject standard medical treatment in favor of an alternative, a subject pool comprising patients who had never used Botox would be preferred. Ideally, a crossover design could be used to compare the effects of Botox to acupuncture. The employment of a sham acupuncture group could also be added to help control for differences that may be attributed to the placebo effect. Although some controversy exists over the use of sham acupuncture, it may be informative to study the similarities and/or differences between needling true and sham acupoints. Research could also be expanded to include comparisons between the acupoints reported by the subjects in this study and those chosen according to traditional Chinese medicine protocol. Finally, it is recommended that future studies include ratings of spontaneous conversation and continue to explore measurement protocols that most appropriately describe the dysphonia and secondary characteristics present in this population.
